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© An automatic white balance device that uses a 
video signal to obtain the white balance data, and is 
characterized by using a third video signal, selec- 
tively obtained using a first video signal expressing 
the color signals and a second video signal express- 
ing the luminance, to obtain the white balance. 
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BACKGROUND OF THE INVENTION 



/, Field of the invention 

The present invention relates to an automatic 
white balance device used in such products as a 
video camera. 

2. Description of the prior art 

The mainstream in automatic white balance 
devices used in conventional video cameras is 
shifting towards internal measurement method de- 
vices that do not require an external sensor. The 
operation of the internal measurement device is 
based on the assumption that averaging all subject 
colors will result in an achromatic signal. More 
specifically, this means the average values of the 
red, blue, and green signals on the image plane 
will be equal. Of course, when any signal compo- 
nent of the total image is a single solid color 
occupying a large part of the screen area, this 
principle will not result in correct white balance 
adjustment. It is therefore necessary in these cases 
to substitute signal for the chromatic signal to ob- 
tain the correct white balance. 

A conventional automatic white balance device 
comprises a difference circuit, comparator, gate 
circuit, chrominance signal integrator, microcom- 
puter, and chrominance signal amplifier. The R and 
B chrominance signals are input to the difference 
circuit, the blue chrominance signal level is sub- 
tracted from the red chrominance signal level, and 
the (R-B) difference signal is output. This differ- 
ence circuit output is input to the comparator, 
which compares the input with a predetermined 
threshold level to obtain and output a gate signal to 
the gate circuit. The threshold level is set so that 
the gate signal is on when the difference between 
the red and blue signals is not too great, i.e., when 
the video signal is determined to not be biased 
towards red or blue. The gate circuit relays the red 
and blue signals to the chrominance signal integra- 
tor based on the gate signal input from the com- 
parator. The chrominance signals input to the color 
signal integrator are accumulated for one field in 
one screen, and the integral is then output. The 
microcomputer then computes the gain of each 
chrominance signal required for the ratio between 
the R and the B signal integrals output from the 
chrominance signal integrator to be 1:1, adjusts the 
gain of the chrominance signal multiplier, and thus 
outputs the white balanced signal. 

With this configuration, however, the value of 
the (R-B) color difference signal will be low under 
low luminance conditions even with a chromatic 
image because the signal quantity itself is low. As 
a result, the conventional automatic white balance 



device will determine the image to be achromatic, 
use this data for the white balance adjustment, and 
will not, therefore, result in an accurate white bal- 
ance. 

5 

SUMMARY OF THE INVENTION 



Therefore, the object of the present invention is 
to assure that accurate white balance adjustment 

w information can be obtained even under low lu- 
minance signal conditions. 

To achieve this object, a automatic white bal- 
ance device according to the present invention 
comprises an operator, a comparator, a selector, an 

75 integrator, and microcomputer, and characterized in 
that the operator is adapted to input a first video 
signal representing the chrominance signal and a 
second video signal representing the luminance 
signal to output a third video signal to be obtained 

20 by computing the first and second video signal, the 
comparator, compares the third video signal with 
any given threshold level, and outputs a control 
signal only when the level of the operator output 
signal is within a predetermined range, the selector 

25 selects the output signal from the operator to pick 
put only the video signal of achromatic color ac- 
cording to the control signal output from the com- 
parator, an integrator for accumulats the integral of 
the signals output from the selector, and the output 

30 of mitegrator inputs into the microcomputer to ob- 
tain the white balance. 

If the operation of this device is standardized, 
the chrominance signal will also be standardized 
according to the brightness level even under low 

35 luminance, chromatic signal conditions, making it 
possible to detect low luminance, chromatic sig- 
nals. More accurate white balance information can 
thus be obtained because the low luminance, chro- 
matic signal will have a minimal effect on the white 

40 balance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully 
45 understood from the detailed description given be- 
low and the accompanying diagrams wherein: 
Fig. 1 is a block diagram of an automatic white 
balance device according to a first embodiment 
of the invention, 
so Fig. 2 is a color distribution graph used to 
describe the operation of an automatic white 
balance device according to a first embodiment 
of the invention, 

Fig. 3 is a block diagram of an automatic white 
55 balance device according to a first embodiment 
of the invention when the data is manipulated by 
block, 
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Fig. 4 is a graph used to describe the block 
separation of an automatic white balance device 
according to a first embodiment of the invention, 
Fig. 5 is a block diagram of the internal structure 
of the block integration circuit shown in Fig. 3, 
Fig. 6 is a block diagram of an automatic white 
balance device according to a second embodi- 
ment of the invention, 

Fig. 7 is a vectorscope diagram used to de- 
scribe the operation of an automatic white bal- 
ance device according to a third embodiment of 
the invention, 

Fig. 8 is a block diagram of an automatic white 
balance device according to a third embodiment 
of the invention, 

Fig. 9 is a vectorscope diagram used to de- 
scribe the operation of an automatic white bal- 
ance device according to the third embodiment 
of the invention, 

Fig. 10 is a block diagram of an automatic white 
balance device according to a fourth embodi- 
ment of the invention, 

Fig. 1 1 is a block diagram of an automatic white 
balance device according to a fifth embodiment 
of the invention, 

Fig. 12 is a vectorscope diagram used to de- 
scribe the operation of an automatic white bal- 
ance device according to the fifth embodiment 
of the invention, 

Fig. 13 is a block diagram of an automatic white 
balance device according to a sixth embodiment 
of the invention, 

Fig. 14 is a color distribution graph used to 
describe the operation of an automatic white 
balance device according to the sixth embodi- 
ment of the invention, 

Fig. 15 is a color distribution graph used to 
describe the operation of an automatic white 
balance device according to the sixth embodi- 
ment of the invention, 

Fig. 16 is a block diagram of an automatic white 
balance device according to an seventh embodi- 
ment of the invention, 

Fig. 17 is a color distribution graph used to 
describe the operation of an automatic white 
balance device according to an seventh embodi- 
ment of the invention, 

Fig. 18 is a color distribution graph used to 
describe the operation of an automatic white 
balance device according to a eighth embodi- 
ment of the invention, 

Fig. 19 is a block diagram of an automatic white 
balance device according to the eighth embodi- 
ment of the invention, 

Fig. 20 is a block diagram of an automatic white 
balance device according to a ninth embodiment 
of the invention, and 



Fig. 21 is a color distribution graph used to 
describe the operation of an automatic white 
balance device according to the ninth embodi- 
ment of the invention. 

5 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

First embodiment 

10 

The preferred embodiments of an automatic 
white balance device according to the present in- 
vention are described below with reference to the 
accompanying figures, of which Fig. 1 is a block 

15 diagram of an automatic white balance device ac- 
cording to a first embodiment. 

It is to be noted that the in the following de- 
scriptions the red, blue, and green (RGB) chromin- 
ance signal components of the video signal ma- 

20 nipulated by the invention are hereinafter referred 
to the R, B, and G signals, respectively. 

Referring to Fig. 1, the G signal input to a G 
signal input terminal 1a, the R signal input to a R 
signal input terminal 1b and the B signal input to a 

25 B signal input terminal 1c are input into an operator 
26 which consists of a pair of multipliers 2a and 2b. 

The R and G signals are multiplied and the 
product is weighted by the (R x G) multiplier 2a, 
and the weighted product is output as the R signal. 

30 Similarly, the B and G signals are multiplied and 
the product is weighted by the (B x G) multiplier 
2b, and the weighted product is output as the B 
signal. The weighted R signal is input to a first 
comparator 3a for comparison with a predeter- 

35 mined threshold level. If the weighted R signal is 
greater than the threshold level, a gate signal is 
applied to the corresponding gate circuit 4a. The 
weighted B signal is similarly input to a second 
comparator 3b for comparison with a predeter- 

40 mined threshold level, and if the weighted B signal 
is greater than the threshold level, a gate signal is 
applied to the corresponding gate circuit 4b. 

The threshold level used in the above opera- 
tion is preferably equal to approximately 0.5 when 

45 the maximum value of each of the R, G, and B 
signals is one (1). This corresponds to the shaded 
area in the color distribution graph shown in Fig. 2. 

The gate circuits 4a and 4b thus output to the 
integrators 5a and 5b a weighted chrominance sig- 

50 nal according to the gate signals input from the 
comparators 3a and 3b. The weighted chrominance 
signals input to the integrators 5a and 5b are 
accumulated for one field of one screen. The 
microcomputer 6 computes the average of the two 

55 weighted chrominance signals in one full screen 
based on the output signals from the integrators 5a 
and 5b, and computes the amplification rate that 
must be applied to the R and B signals to obtain a 
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ratio of 1:1 between the average values of the 
weighted R and B signals. 

For example, if the ratio between the weighted 
R signal integral and the weighted B signal integral 
is 6:4, a correct white balance can be obtained by 
adjusting the amplification rate of the R signal 
amplifier 7b to 5/6, and the amplification rate of the 
B signal amplifier 7c to 5/4. The gain of the R and 
B signal amplifiers 7b and 7c is thus adjusted, and 
white-balanced G, R, and B signals are output to 
the G signal output terminal 8a, R signal output 
terminal 8b, and B signal output terminal 8c, re- 
spectively. 

In the first embodiment, it will be noted that 
because the R signal and B signal are multiplied 
by the G signal, which is close to the luminance 
signal, and weighted by the multipliers 2a, 2b, the 
weight of low luminance, chromatic signals is re- 
duced. The effect of any low luminance, chromatic 
signals on, the white balance can therefore be 
reduced, and an accurate white balance can be 
obtained. 

Furthermore, while the threshold level of the 
comparators 3a, 3b is set to approximately 0.5 in 
this embodiment, there is a strong possibility that 
signals within this range will be white because both 
the difference between the G signal and the R and 
B signals is small and the luminance is high. In 
addition, there will still be minimal effect on the 
white balance when the threshold level is less than 
0.5 because the RxG and BxG signal sums are 
small in a chromatic signal. Moreover, this thresh- 
old level can be varied according to the current 
subject (imaging) conditions. For example, if the 
overall luminance of the subject image is high, 
there is a high probability that the input signal will 
be within the range of the shaded area in Fig. 2, 
but when the overall luminance of the image is low, 
the probability is low that the input signal will be 
within the range of the shaded area in Fig. 2. 
Because there are situations in which a correct 
white balance cannot be obtained in these cases, 
the white balance information can be obtained by 
lowering the threshold level and increasing the 
signal quantity passing through the gate circuit. 

Furthermore, a gate circuit is used as the sig- 
nal selection means in this embodiment, but the 
same effect can be obtained by using a clipping 
circuit that clips off signals exceeding a predeter- 
mined level. In addition, if the clipping level of this 
clipping circuit is set to the threshold level of the 
comparators 3a, 3b, the comparators can be elimi- 
nated. 

A video signal is also used as the input signal 
to the multipliers in this embodiment, but the same 
effect can be obtained by dividing one screen into 
plural blocks and using a representative value of 
the signals in each block as the video signal. This 



process of dividing the screen into plural blocks is 
described below. 

Referring to Fig. 3, the chrominance signals 
input to the G signal input terminal 1a, R signal 

5 input terminal 1b, and B signal input terminal 1c 
are respectively input to the G signal block integra- 
tion circuit 9a, R signal block integration circuit 9b, 
and B signal block integration circuit 9c. Each 
signal block integration circuit 9a, 9b, and 9c di- 

w vides the video signal for one field into a 48 block 
matrix of 8 horizontal and 6 vertical blocks as 
shown in Fig. 4, and each integration circuit outputs 
the average of the corresponding R, G, or B signal 
in each block. The operation of the signal block 

75 integration circuits 9 is described in detail below 
with specific reference to the R signal. 

Fig. 5 is a block diagram of the internal struc- 
ture of the block integration circuit shown in Fig. 3. 
In this circuit the multiplexer 10a selects the first 

20 integration circuit 12a at the beginning of the valid 
horizontal scan period, and the R signal input to 
the multiplexer 10a is thus input to the first integra- 
tion circuit 12a and integrated. The horizontal coun- 
ter 1 1 counts the clock signal and sends a control 

25 signal to the multiplexer 10a after 1/8 of the valid 
horizontal scan period. The multiplexer 10a thus 
selects the second integration circuit 12b, and in- 
puts the R signal to the second integration circuit 
12b. 

30 The second integration circuit 12b integrates 

the R signal for the next 1/8 valid horizontal scan 
period, after which period the multiplexer 10a is 
incremented to the next integration circuit 12. In- 
tegration of the R signal thus continues until the 

35 valid horizontal scan period has ended and R sig- 
nal integration is completed in the eighth integra- 
tion circuit 12h. 

At the beginning of the next horizontal scan 
period, the multiplexer 10a again selects the first 

40 integration circuit 12a, and the R signal is again 
integrated by the first integration circuit 12a. This 
operation continues so that the R signal is in- 
tegrated for each of the scan lines. During this 
integration period the vertical counter 13 counts the 

45 scan lines, and after each 1/6 valid vertical scan 
period causes the accumulated integral of the in- 
tegration circuits to be output through a second 
multiplexer 10b. In other words, when the last scan 
line for 1/6 of the valid vertical scanning period is 

so integrated, integration by the first integration circuit 
12a after the first 1/8 valid horizontal scanning 
period is completed, the multiplexer 10a selects 
the second integration circuit 12b, the second mul- 
tiplexer 10b selects the first integration circuit 12a 

55 during integration by the second integration circuit 
12b, and the integral from the first integration cir- 
cuit 12a is output as the output signal of the block 
integration circuit 9. Integration by the second in- 
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tegration circuit 12b ends after the next 1/8 hori- 
zontal scanning period, and when integration by the 
third integration circuit 12c begins the second mul- 
tiplexer 10b selects the second integration circuit 
12b and outputs the integral returned by the sec- 
ond integration circuit 12b as the output signal of 
the block integration circuit 9. The integrals re- 
turned by each integration circuit are thus succes- 
sively output, and when the integral returned by the 
eighth integration circuit 12h is output the integral 
of each integration circuit is reset. 

When the valid scanning period for the next 
scan line begins, the integration loops is started 
again from the first integration circuit 12a, and each 
integration circuit again outputs the accumulated 
integral as the output signal of the block integration 
circuit 9 after the next 1/6 vertical scanning period. 
Eight integrals are thus obtained for each 1/6 verti- 
cal scanning period, and when the full scanning 
period is completed 48 integrals will have been 
output. This same operation is performed by the G 
signal block integration circuit 9a for the G signal 
and the B signal block integration circuit 9c for the 
B signal, and a total of (48 blocks x 3 =) 144 
signals are output for each screen. 

The block data thus obtained is processed 
through the multipliers 2, comparators 3, gate cir- 
cuits 4, and integrators 5a and 5b, the white bal- 
ance gain is computed by the microcomputer 6, 
and the white balance is thus adjusted. However, 
because there is relatively little block data, it is also 
possible to perform all of the operations performed 
by the multipliers 2, comparators 3, gate circuits 4, 
and integrators 5 in the microcomputer 6. Further- 
more, because the multipliers 2, comparators 3, 
gate circuits 4, and integrators 5 can thus be 
eliminated, the circuit scale can also be reduced. It 
is noted that the present embodiment can be re- 
alized not only by an analog circuit but also by a 
digital circuit. 

Second embodiment 

The second embodiment of an automatic white 
balance device according to the present invention 
is described below with reference to the accom- 
panying figures. 

Referring to Fig. 6, the G signal input to a G 
signal input terminal 1a, the R signal input to a R 
signal input terminal 1b, and the B signal input to a 
B signal input terminal 1c are input into an operator 
26 which consists of a pair of dividers 16a, 16b. 
The G signal input to the G signal input terminal 1a 
and the R signal input to the R signal input terminal 
1b are input to the R/G divider 16a. The G signal 
and the B signal input to the B signal input terminal 
1c are input to the B/G divider 16b. The R/G 
divider 16a divides the R signal by the G signal, 



and outputs a normalized R signal. The B/G divider 
16b divides the B signal by the G signal, and 
outputs a normalized B signal. The normalized R 
signal is input to the corresponding comparator 3a, 

5 and compared with a threshold level. If the normal- 
ized R signal is within a certain range, a gate signal 
is applied to the corresponding gate circuit 4a. The 
normalized B signal is input to the corresponding 
comparator 3b, and compared with a threshold 

w level. If the normalized B signal is within a certain 
range, a gate signal is applied to the corresponding 
gate circuit 4b. 

The threshold level used in the above opera- 
tion is preferably set so that the gate signal is 

15 output when the normalized R and B signals are 
within the range 0.7 to 1.5 when the maximum 
value of the R, G, and B signals is one (1) each. In 
other words, the threshold level is adjusted so that 
the gate signal is on in the shaded area of the color 

20 distribution graph shown in Fig. 7. It is to be noted 
that the Fig. 7 graph has a G signal ordinate and R 
signal abscissa, but the relationship between the G 
and B signals is expressed in the same area. 

The gate circuits 4a, 4b input the normalized 

25 signals to the integrators 5a and 5b according to 
the gate signals from the comparators 3a and 3b. 
The normalized signals input to the integrators 5a 
and 5b are then integrated for one field of the 
screen. The microcomputer 6 computes the aver- 

30 age of the two normalized signals in one full screen 
based on the output signals from the integrators 5a 
and 5b, computes the amplification rate that must 
be applied to the R and B signals to obtain an 
average of 1 for the normalized signals, and ad- 

35 justs the gain of the R signal amplifier 7b and B 
signal amplifier 7c accordingly. White-balanced R, 
G, and B signals are thus output to the G signal 
output terminal 8a, R signal output terminal 8b, and 
B signal output terminal 8c, respectively. 

40 In this embodiment, low luminance, chromatic 

chrominance signals are normalized to the same 
level as high luminance level, chromatic chromin- 
ance signals because the R and B signals are 
normalized by the G signal, which is close to the 

45 luminance signal Y, by the dividers 16a and 16b. It 
is therefore possible for the gate circuits 4a, 4b to 
separate low luminance, chromatic signals, making 
it possible to more precisely determine the color 
temperature and obtain a more accurate white bal- 

50 ance. 

Furthermore, a gate circuit is used as the sig- 
nal selection means in this embodiment, but the 
same effect can be obtained by using a clipping 
circuit that clips off signals exceeding a predeter- 
55 mined level. 

In addition, a video signal is used as the input 
signal to the dividers in this embodiment, but the 
same effect can be obtained by dividing one 
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screen into plural blocks and using a representative 
value of the signals in each block as the video 
signal. Also, it is noted that the present embodi- 
ment can be realized not only by an analog circuit, 
but also by a digital circuit. 

Third embodiment: 

The third embodiment of an automatic white 
balance device according to the present invention 
is described below with reference to the accom- 
panying figures. 

Referring to Fig. 8, the G signal input to the G 
signal input terminal 1a, the R signal input to the R 
signal input terminal 1b, and the B signal input to 
the B signal input terminal 1c are input to the 
matrix circuit 14 and converted thereby to a lu- 
minance signal Y and color difference signals (R-Y) 
and (B-Y). The output signals Y, (R-Y) and (B-Y) 
from the matrix circuit 14 are input to the operator 
26 which consists of a pair of dividers 16c and 16d. 

The (R-Y) signal output from the matrix circuit 
14 and the luminance signal Y are input to the first 
divider 16c The (R-Y) signal is thus divided by the 
luminance signal Y, and a normalized (R-Y) signal 
is output. The (B-Y) signal output from the matrix 
circuit 14 and the luminance signal Y are input to 
the second divider 16d. The (B-Y) signal is thus 
divided by the luminance signal Y, and a normal- 
ized (B-Y) signal is output. 

The normalized (R-Y) signal is input to the 
corresponding comparator 3c and compared with a 
threshold level. If the normalized (R-Y) signal is 
within a certain range, a gate signal is applied to 
the corresponding gate circuit 4c. The normalized 
(B-Y) signal is input to the other comparator 3d and 
compared with a threshold level. If the normalized 
(B-Y) signal is within a certain range, a gate signal 
is applied to the corresponding gate circuit 4d. 

The threshold level used in the above opera- 
tion is preferably within the range -0.2 to 0.2 when 
the maximum value of the normalized color dif- 
ference signals is one (1). In other words, the 
threshold level is adjusted so that the gate signal is 
on in the shaded area of the vectorscope graph 
shown in Fig. 9. 

The gate circuits 4c, 4d input the normalized 
color difference signals to the integrators 5c and 5d 
according to the gate signals from the comparators 
3c, 3d, and the normalized color difference signals 
are thus integrated for one field in one screen. 
Based on the integrator 5c and 5d output signals, 
the microcomputer 6 then computes the amplifica- 
tion rate to be applied to the R and B signals so 
that the average of the two normalized color dif- 
ference signals is zero, adjusts the gain of the R 
signal amplifier 7b and the B signal amplifier 7c, 
and inputs the white balanced R, G, and B signals 



to the matrix circuit 14. The matrix circuit 14 thus 
outputs the white balanced luminance signal Y and 
color difference signals (R-Y) and (B-Y) to the Y 
signal output terminal 15a, (R-Y) signal output ter- 

5 minal 15b, and (B-Y) signal output terminal 15c. 

A low luminance, chromatic color difference 
signal will be normalized to a level equivalent with 
a high luminance level, chromatic color difference 
signal in this embodiment because the (R-Y) and 

w (B-Y) color difference signals are normalized by the 
luminance signal Y by means of the dividers 16c, 
16d. Referring to Fig. 9, the signal will be outside 
the shaded area of the normalized vectorscope 
graph. The gate circuits 4c, 4d can thus distinguish 

75 low luminance, chromatic signals, the color tem- 
perature can be more accurately determined, and 
an accurate white balance can be obtained. 

Furthermore, a gate circuit is used as the sig- 
nal selection means in this embodiment, but the 

20 same effect can be obtained by using a clipping 
circuit that clips off signals exceeding a predeter- 
mined level. 

In addition, a video signal is used as the input 
signal of the dividers in this embodiment, but the 

25 same effect can be obtained by dividing one 
screen into plural blocks and using a representative 
value of the signals in each block as the video 
signal. Also, it is noted that the present embodi- 
ment can be realized not only by an analog circuit, 

30 but also by a digital circuit. 

Fourth embodiment: 

The fourth embodiment of an automatic white 
35 balance device according to the present invention 
is described below with reference to the accom- 
panying figures. 

Referring to Fig. 10, the G signal input to the G 
signal input terminal 1a, the R signal input to the R 
40 signal input terminal 1b and the B signal input to 
the B signal input terminal 1c are input to the 
operator 26, which consists of a memory 17 and a 
pair of multipliers. 

The G signal input to the G signal input terminal 1a 
45 is input to the memory device 17. The output 
signal of the memory device 17 is dependent upon 
the G signal input thereto. Specifically, the memory 
device 17 stores a value array such that a low 
signal is output when the input signal level is high, 
so and a high signal is output when the input signal 
level is low. 

The memory device 17 output signal and the R 
signal input to the R signal input terminal 1b are 
input to the first multiplier 2a, and the memory 
55 device 17 output signal and B signal input to the B 
signal input terminal 1c are input to the second 
multiplier 2b. A weighted R signal is obtained from 
the first multiplier 2a by multiplying the R signal 
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and memory device 17 output, and a weighted B 
signal is obtained from the second multiplier 2b by 
multiplying the B signal and memory device 17 
output. The weighted R signal is input to the com- 
parator 3a, compared with a threshold level, and a 
gate signal is conditionally output to the gate circuit 
4a. Similarly, the weighted B signal is input to the 
comparator 3b, compared with a threshold level, 
and a gate signal is conditionally output to the gate 
circuit 4b. 

The threshold level used in the above opera- 
tion is preferably set so that the gate signal is 
output when the normalized R and B signals are 
within the range 0.7 to 1.5 when the maximum 
value of the R, G, and B signals is one (1) each. In 
other words, the threshold level is adjusted so that 
the gate signal is on in the shaded area of the color 
distribution graph shown in Fig. 7. 

The gate circuits 4a, 4b input the weighted 
chrominance signals to the integrators 5a and 5b 
according to the gate signals from the comparators 
3a and 3b. The weighted signals input to the in- 
tegrators 5a and 5b are then integrated for one 
field of the screen. The microcomputer 6 computes 
the average of the two weighted signals in one full 
screen based on the output signals from the in- 
tegrators 5a and 5b, computes the amplification 
rate that must be applied to the R and B signals to 
obtain a ratio of 1:1 for the averages of the weight- 
ed chrominance signals, and adjusts the gain of the 
R signal amplifier 7b and B signal amplifier 7c 
accordingly. White-balanced G, R, and B signals 
are thus output to the G signal output terminal 8a, 
R signal output terminal 8b, and B signal output 
terminal 8c, respectively. 

In this embodiment, the output level of low 
luminance, chromatic color signals is increased to 
the same level as a high luminance level, chro- 
matic color signal because the R and B signals are 
multiplied with the output signal of the memory 
device 17 by means of the multipliers 2a, 2b. This 
operation weights the R and B signal products 
because the memory device 17 stores and is op- 
erated to output a low output signal level when the 
luminance level is high, and a high output signal 
level when the luminance level is low. It is therefore 
possible for the gate circuits 4a, 4b to separate low 
luminance, chromatic signals, making it possible to 
obtain a more accurate white balance. 

It is to be noted that the preferred memory 
device in this embodiment is a ROM table. 

Furthermore, a gate circuit is used as the sig- 
nal selection means in this embodiment, but the 
same effect can be obtained by using a clipping 
circuit that clips off signals exceeding a predeter- 
mined level. 

In addition, a video signal is used as the input 
signal to the multipliers and memory device in this 



embodiment, but the same effect can be obtained 
by dividing one screen into plural blocks and using 
a representative value of the signals in each block 
as the video signal. 

5 

Fifth embodiment 

The fifth embodiment of an automatic white 
balance device according to the present invention 

w is described below with reference to the accom- 
panying figures. 

Referring to Fig. 11, the G signal input to the G 
signal input terminal 1a, the R signal input to the R 
signal input terminal 1b, and the B signal input to 

75 the B signal input terminal 1c are input to the 
matrix circuit 14 and converted thereby to a lu- 
minance signal Y and color difference signals (R-Y) 
and (B-Y). The output signals Y, (R-Y), (B-Y) from 
the matrix circuit 14 are input to the operator 26 

20 which consists of a memory 17 and a pair of 
multipliers 2c and 2d. The luminance signal Y 
output by the matrix circuit 14 is input to the 
memory device 17. 

The memory device 17 outputs a signal depen- 

25 dent upon the luminance signal Y input thereto. 
Specifically, the memory device 17 stores a value 
array such that a low signal is output when the 
input signal level is high, and a high signal is 
output when the input signal level is low. 

30 The memory device 17 output signal and the 

matrix circuit 14 (R-Y) output signal are input to the 
first multiplier 2c, which outputs a weighted (R-Y) 
signal by multiplying the two inputs. Similarly, the 
memory device 17 output signal and matrix circuit 

35 14 (B-Y) output signal are input to the second 
multiplier 2d, which outputs a weighted (B-Y) signal 
by multiplying the two inputs. The weighted (R-Y) 
signal is input to the comparator 3c, compared with 
a threshold level, and a gate signal is output to the 

40 gate circuit 4c when the (R-Y) signal is within a 
specific range. Similarly, the weighted (B-Y) signal 
is input to the comparator 3d, compared with a 
threshold level, and a gate signal is output to the 
gate circuit 4d when the (B-Y) signal is within a 

45 specific range. 

The threshold level used in the above opera- 
tion is preferably within the range -0.2 to 0.2 when 
the maximum value of the normalized color dif- 
ference signals is one (1). In other words, the 

so threshold level is adjusted so that the gate signal is 
on in the shaded area of the vectorscope graph 
shown in Fig. 12. 

The gate circuits 4c, 4d input the normalized 
color difference signals to the integrators 5c and 5d 

55 according to the gate signals from the comparators 
3c, 3d, and the normalized color difference signals 
are thus integrated for one field in one screen. 
Based on the integrator 5c and 5d output signals, 
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the microcomputer 6 then computes the amplifica- 
tion rate to be applied to the R and B signals so 
that the average of the two normalized color dif- 
ference signals is zero, adjusts the gain of the R 
signal amplifier 7b and the B signal amplifier 7c, 
and inputs the white balanced R, G, and B signals 
to the matrix circuit 14. The matrix circuit 14 thus 
outputs the white balanced luminance signal Y and 
color difference signals (R-Y) and (B-Y) to the Y 
signal output terminal 15a, (R-Y) signal output ter- 
minal 15b, and (B-Y) signal output terminal 15c. 

The output level of a low luminance, chromatic 
color difference signal will thus be increased to a 
level equivalent with a high luminance level, chro- 
matic color difference signal in this embodiment 
because the (R-Y) and (B-Y) color difference sig- 
nals are multiplied with the output signal of the 
memory device 17 by means of the multipliers 2c, 
2d. This operation weights the (R-Y) and (B-Y) 
color difference signal products because the mem- 
ory device 17 stores and is operated to output a 
low output signal level when the luminance level is 
high, and a high output signal level when the 
luminance level is low. The gate circuits 4c, 4d can 
thus distinguish low luminance, chromatic signals, 
the effect of low luminance, chromatic signals on 
the white balance can be reduced, and the effects 
of variations in the saturation characteristics of sol- 
id state imaging elements can be reduced, thus 
making it possible to obtain an accurate white 
balance. 

It is to be noted that the preferred memory 
device in this embodiment is a ROM table. 

Furthermore, a gate circuit is used as the sig- 
nal selection means in this embodiment, but the 
same effect can be obtained by using a clipping 
circuit that clips off signals exceeding a predeter- 
mined level. 

In addition, a video signal is used as the input 
signal to the multipliers and memory device in this 
embodiment, but the same effect can be obtained 
by dividing one screen into plural blocks and using 
a representative value of the signals in each block 
as the video signal. 

Sixth embodiment 

The sixth embodiment of an automatic white 
balance device according to the present invention 
is described below with reference to the accom- 
panying figures. 

Referring to Fig. 13, the chrominance signals 
input to the G signal input terminal 1a, R signal 
input terminal 1b, and B signal input terminal 1c 
are input to a block signal extractor 18 including a 
comparator 27, which consists of a G signal com- 
parator 19a, a R signal comparator 19b, a B signal 
comparator 19c and a logical sum circuit 20. In the 



block signal extractor 18, the G signal is input to 
the G signal comparator 19a, which compares the 
input G signal with a signal level that is one-half 
(1/2) the dynamic range of the G signal (where the 

5 G signal dynamic range is 1). If the G signal is 
greater than the 1/2 level, a HIGH signal is output. 
The R and B signals input to the R and B signal 
comparators 19b and 19c are similarly compared 
with a signal level that is one-half (1/2) the dynamic 

w range of the respective R and B signals (where the 
dynamic range is 1), and if the R or B signal is 
greater than the 1/2 level, a HIGH signal is output 
by the respective comparator 19b or 19c. 

The outputs of the G, R, and B signal compara- 

15 tors 19a, 19b, and 19c are input to the logical sum 
circuit 20, which outputs a HIGH control signal to 
the gate circuit 21 when the output signal from 
each of the G, R, and B signal comparators 19a, 
19b, and 19c is HIGH. When the control signal 

20 output from the logical sum circuit 20 is HIGH, the 
gate circuit 21 inputs the input G, R, and B signals 
to the respective G, R, and B signal block integra- 
tion circuits 22a, 22b, and 22c, respectively. When 
the control signal output from the logical sum cir- 

25 cuit 20 is LOW, the gate circuit 21 does not input 
the input G, R, and B signals to the G, R, and B 
signal block integration circuits 22a, 22b, and 22c. 

The RGB signals throughput by the gate circuit 
21 are thus represented by the crosshatched area 

30 of the coordinate system shown in Fig. 14. It is to 
be noted that the Fig. 14 graph has G signal 
abscissas and R signal ordinates, but the relation- 
ship between the G and B signals is expressed in 
the same area. 

35 Each of the G, R, and B signal block integra- 

tion circuits 22a, 22b, and 22c divides the video 
signal for one field into a 48 block matrix of 8 
horizontal and 6 vertical blocks as shown in Fig. 4, 
and each integration circuit outputs the integrated 

40 value of the corresponding R, G, or B signal in 
each block. The operation of the signal block in- 
tegration circuits 22 conforms to the operation of 
the block integration circuits 9 described with re- 
spect to the first embodiment above. 

45 The 48 sets of G, R, and B signals output from 

the block signal extractor 18 are input to the micro- 
computer 6. The microcomputer 6 stores these 48 
sets of G, R, and B signals in memory, and divides 
the R signal level in the first block by the G signal 

so level in the same block to obtain the (R/G) signal, 
and divides the B signal level in the first block by 
the G signal level in the same block to obtain the 
(B/G) signal. The microcomputer 6 then obtains the 
absolute value of the difference of the (R/G) signal 

55 minus the (B/G) signal. If the absolute value is less 
than or equal to 3/4, the microcomputer 6 then 
determines whether the sum of the two signals (- 
(R/G) + (B/G)) is greater than or equal to 7/4 and 
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less than or equal to 9/4. 

The values satisfying this condition will fall 
within the crosshatched area of the graph in Fig. 
15. The signals passed through the gate circuit 21 
correspond to the crosshatched area in Fig. 14, but 
are also included in the area shaded by vertical 
lines in Fig. 14. The area shaded by vertical lines 
in Fig. 14 is also the area shaded by vertical lines 
in Fig. 15. As a result, the R, G, and B signal sets 
for each block obtained by integrating the signals 
passed by the gate circuit 21 are distributed in the 
area shaded by vertical lines in Fig. 15, and there 
is a high probability that they are also within the 
crosshatched area of Fig. 15. 

The R, G, and B signals are integrated by the 
microcomputer 6 when the (R/G) and (B/G) signals 
are in the crosshatched area of Fig. 15. The micro- 
computer 6 then performs the same operation on 
the next block, and repeats this operation until all 
48 blocks are processed and the integrals are 
obtained for the R, G, and B signals for which the 
(R/G) and (B/G) signals are in the crosshatched 
area of Fig. 15. 

The microcomputer 6 then calculates from the 
R, G, and B signal integrals the amplification rate 
needed to adjust the white balance. The R signal 
amplification rate required for white balance adjust- 
ment is obtained by dividing the G signal integral 
by the R signal integral, and the B signal amplifica- 
tion rate required for white balance adjustment is 
obtained by dividing the G signal integral by the B 
signal integral. The gain of the R signal amplifier 
7b and the B signal amplifier 7c is each adjusted 
by the amplification rates thus computed, and the 
white balanced signals are output to the G signal 
output terminal 8a, R signal output terminal 8b, and 
B signal output terminal 8c. 

The spectral characteristics of a light source 
are generally expressed by color temperature, but 
when an achromatic subject is imaged with a high 
color temperature light source, the B signal level is 
high and the R signal level is low relative to the G 
signal level. Conversely, when an achromatic sub- 
ject is imaged with a low color temperature light 
source, the R signal level is high and the B signal 
level is low relative to the G signal level. If the G 
signal-normalized B signal is expressed as X, the 
G signal-normalized R signal is Y, and an achro- 
matic subject is imaged under a variety of different 
color temperature light sources, the values of X 
and Y will be distributed along the curve (X x Y = 
1) in the coordinates of Fig. 15. If the color tem- 
perature of the light source is within the range 3000 
K to 8000 K, both X and Y will be within the range 
0.5 - 1.5. Using only those signals that fall within 
the crosshatched area of Fig. 15 by satisfying 
these conditions is thus equivalent to calculating 
the white balance amplification rates using only 



those signals that have a high probability of being 
achromatic. In addition, low luminance, chromatic 
signals can be separated and the amplification 
rates yielding a more accurate white balance ad- 

5 justment can be calculated because signals of the 
same color are distributed along the same coordi- 
nates regardless of the luminance level because 
the X-axis in Fig. 15 represents the B signals 
normalized by the G signal, and the Y axis repre- 

w sents the R signals normalized by the G signal. 
Also, it is noted that the present invention can be 
realized not only by an analog circuit, but also by a 
digital circuit. 

Furthermore, the comparators in this embodi- 

75 ment can be achieved in a digital embodiment by, 
for example, determining whether a specific bit, 
e.g., the highest bit in an 8-bit digital signal, is 
HIGH or LOW to determine whether the signal is 
greater or less than 1/2 the dynamic range. 

20 

Seventh embodiment 

The seventh embodiment of an automatic white 
balance device according to the present invention 

25 is described below with reference to the accom- 
panying figures. 

Referring to Fig. 16, the chrominance signals 
input to the G signal input terminal 1a, R signal 
input terminal 1b, and B signal input terminal 1c 

30 are input to the block signal extractor 18 including 
an operator 26, which consists of a pair of dif- 
ference circuits 23a, 23b. In the block signal ex- 
tractor 18, the G and R signals are input to the first 
difference circuit 23a, which outputs the (R-G) dif- 

35 ference signal to the first comparator 19d. The G 
and B signals are input to the second difference 
circuit 23b, which outputs the (B-G) difference sig- 
nal to the second comparator 19e. 

The first comparator 19d determines whether 

40 the absolute value of the (R-G) difference signal 
input is less than or equal to one-half (1/2) the 
dynamic range of the G signal (where the G signal 
dynamic range is 1), and outputs a HIGH signal if it 
is. The second comparator 19e determines whether 

45 the absolute value of the (B-G) difference signal 
input is less than or equal to one-half (1/2) the 
dynamic range of the G signal (where the G signal 
dynamic range is 1), and outputs a HIGH signal if it 
is. 

50 The outputs of the comparators 19d and 19e 

are input to the logical sum circuit 20, which out- 
puts a HIGH control signal to the gate circuit 21 
when the output signal from each of the signal 
comparators 19d and 19e is HIGH. When the con- 

55 trol signal output from the logical sum circuit 20 is 
HIGH, the gate circuit 21 inputs the input G, R, and 
B signals to the respective G, R, and B signal 
block integration circuits 22a, 22b, and 22c, re- 
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spectively. When the control signal output from the 
logical sum circuit 20 is LOW, the gate circuit 21 
does not input the input G, R, and B signals to the 
G, R, and B signal block integration circuits 22a, 
22b, and 22c. 

The RGB signals throughput by the gate circuit 
21 are thus represented by the shaped by vertical 
lines area of the coordinate system shown in Fig. 
17. It is to be noted that the Fig. 17 graph has G 
signal abscissas and R signal ordinates, but the 
relationship between the G and B signals is ex- 
pressed in the same area. 

Each of the G, R, and B signal block integra- 
tion circuits 22a, 22b, and 22c divides the video 
signal for one field into a 48 block matrix of 8 
horizontal and 6 vertical blocks as shown in Fig. 4, 
and each integration circuit outputs the integrated 
value of the corresponding R, G, or B signal in 
each block. The operation of the signal block in- 
tegration circuits 22 conforms to the operation of 
the block integration circuits 9 described with re- 
spect to the first embodiment above. 

The 48 sets of G, R, and B signals output from 
the block signal extractor 18 are input to the micro- 
computer 6, which operates as described in the 
sixth embodiment of the invention above. 

The gain of the R signal amplifier 7b and the B 
signal amplifier 7c is each adjusted by the am- 
plification rates thus computed by the microcom- 
puter 6, and the white balanced signals are output 
to the G signal output terminal 8a, R signal output 
terminal 8b, and B signal output terminal 8c. 

The values used by the microcomputer 6 to 
calculate the amplification rates are within the 
range shown by the crosshatched area of the graph 
in Fig. 15. The signals passed through the gate 
circuit 21 correspond to the area shaded by vertical 
lines in Fig. 17, but also include the crosshatched 
area in Fig. 17. This crosshatched area is also the 
area shaded by vertical lines in Fig. 15. As a result, 
the R, G, and B signal sets for each block obtained 
by integrating the signals passed by the gate cir- 
cuit 21 are distributed in and around the area 
shaded by vertical lines in Fig. 15, and there is a 
high probability that they are also within the cros- 
shatched area of Fig. 15, making it possible to 
obtain an accurate white balance. Also, it is noted 
that the present invention can be realized not only 
by an analog circuit, but also by a digital circuit. 

Eighth embodiment 

The eighth embodiment of an automatic white 
balance device according to the present invention 
is described below with reference to the accom- 
panying figures. 

Referring to Fig. 19, the chrominance signals 
input to the G signal input terminal 1a, R signal 



input terminal 1b, and B signal input terminal 1c 
are input to the block signal extractor 18 including 
an operator 26, which consists of a pair of amplifi- 
ers 24e and 24d. In the block signal extractor 18, 

5 the G signal is input to the first amplifier 24d and 
thereby multiplied by 2, and is input to the second 
amplifier 24e and there by multiplied by 1/2. 

The 2G signal output from the first amplifier 
24d and the R signal are input to the first compara- 

w tor 19f, which outputs a HIGH signal if the 2G 
signal is greater than the R signal. The 2G signal 
output from the first amplifier 24d and the B signal 
are input to the second comparator 19g, which 
outputs a HIGH signal if the 2G signal is greater 

75 than the B signal. The 1/2 G signal output from the 
second amplifier 24e and the R signal are input to 
the third comparator 19h, which outputs a HIGH 
signal if the R signal is greater than the 1/2 G 
signal. The 1/2 G signal output from the second 

20 amplifier 24e and the B signal are input to the 
fourth comparator 19i, which outputs a HIGH signal 
if the B signal is greater than the 1/2 G signal. 

The outputs of the comparators 19f, 19g, 19h, 
and 19i are input to the logical sum circuit 20, 

25 which outputs a HIGH control signal to the gate 
circuit 21 when the output signal from each of the 
signal comparators 19f, 19g, 19h, and 19i is HIGH, 
and otherwise outputs a LOW control signal. When 
the control signal output from the logical sum cir- 

30 cuit 20 is HIGH, the gate circuit 21 inputs the input 
G, R, and B signals to the respective G, R, and B 
signal block integration circuits 22a, 22b, and 22c, 
respectively. When the control signal output from 
the logical sum circuit 20 is LOW, the gate circuit 

35 21 does not input the input G, R, and B signals to 
the G, R, and B signal block integration circuits 
22a, 22b, and 22c. 

The relationship between the RGB signals 
throughput by the gate circuit 18 is thus (G/2 < R < 

40 2G) and (G/2 < B < 2G), and is represented by the 
shaded area in Fig. 18. It is to be noted that the 
Fig. 18 graph has G signal abscissas and R signal 
ordinates, but the relationship between the G and B 
signals is expressed in the same area. 

45 Each of the G, R, and B signal block integra- 

tion circuits 22a, 22b, and 22c divides the video 
signal for one field into a 48 block matrix of 8 
horizontal and 6 vertical blocks as shown in Fig. 4, 
and each integration circuit outputs the integrated 

50 value of the corresponding R, G, or B signal in 
each block. The operation of the signal block in- 
tegration circuits 22 conforms to the operation of 
the block integration circuits 9 described with re- 
spect to the first embodiment above. 

55 The 48 sets of G, R, and B signals output from 

the block signal extractor 18 are input to the micro- 
computer 6, which operates as described in the 
sixth embodiment of the invention above. 

10 
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The gain of the R signal amplifier 7b and the B 
signal amplifier 7c is each adjusted by the am- 
plification rates thus computed by the microcom- 
puter 6, and the white balanced signals are output 
to the G signal output terminal 8a, R signal output 
terminal 8b, and B signal output terminal 8c. 

The values used by the microcomputer 6 to 
calculate the amplification rates are within the 
range shown by the crosshatched area of the graph 
in Fig. 15. The signals passed through the gate 
circuit 21 correspond to the area shaded by vertical 
lines in Fig. 18, which is also the area shaded by 
vertical lines in Fig. 15. As a result, the R, G, and B 
signal sets for each block obtained by integrating 
the signals passed by the gate circuit 21 are dis- 
tributed in the area shaded by vertical lines in Fig. 
15, and there is a high probability that they are 
also within the crosshatched area of Fig. 15, mak- 
ing it possible to obtain an accurate white balance. 
Also, it is noted that the present invention can be 
realized not only by an analog circuit, but also by a 
digital circuit. 

Ninth embodiment 

The ninth embodiment of an automatic white 
balance device according to the present invention 
is described below with reference to the accom- 
panying figures. 

Referring to Fig. 20, the chrominance signals 
input to the G signal input terminal 1a, R signal 
input terminal 1b, and B signal input terminal 1c 
are input to the block signal extractor 18. Including 
an operator 26, which consists of an adding circuit 
25, a difference circuit 23, a set of four amplifiers 
24a to 24d. In the block signal extractor 18, the R 
and B signals are input to the adding circuit 25 and 
the difference circuit 23, which respectively output 
the sum signal (R + B) and the difference signal (R- 
B). 

The G signal is input to the first, second, third, 
and fourth amplifiers 24a, 24b, 24c, and 24d, which 
output the 5/2 amplified G signal, 3/2 amplified G 
signal, an unamplified (1X) G signal and inverted (- 
1X amplified) G signal, respectively. 

The sum signal (R + B) and the 5/2 amplified G 
signal output from the first amplifier 24a are input 
to the first comparator 19a, which outputs a HIGH 
signal if the (R + B) sum signal is less than the 5/2 
G signal. The 3/2 G signal output from the second 
amplifier 24b and the (R + B) sum signal are input 
to the second comparator 19b, which outputs a 
HIGH signal if the (R + B) sum signal is greater 
than the 3/2 G signal. The 1X G signal output from 
the third amplifier 24c and the (R-B) difference 
signal are input to the third comparator 19c, which 
outputs a HIGH signal if the (R-B) difference signal 
is less than the 1X G signal. The -1X G signal 



output from the fourth amplifier 24d and the (R-B) 
difference signal are input to the fourth comparator 
19d, which outputs a HIGH signal if the (R-B) 
difference signal is greater than the -1XG signal. 

5 The outputs of the comparators 19a, 19b, 19c, 

and 19d are input to the logical sum circuit 20, 
which outputs a HIGH control signal to the gate 
circuit 21 when the output signal from each of the 
signal comparators is HIGH, and otherwise outputs 

w a LOW control signal. When the control signal 
output from the logical sum circuit 20 is HIGH, the 
gate circuit 21 inputs the input G, R, and B signals 
to the respective G, R, and B signal block integra- 
tion circuits 22a, 22b, and 22c, respectively. When 

75 the control signal output from the logical sum cir- 
cuit 20 is LOW, the gate circuit 21 does not input 
the input G, R, and B signals to the G, R, and B 
signal block integration circuits 22a, 22b, and 22c. 
The relationship between the RGB signals 

20 throughput by the gate circuit 21 is thus (3G/2 < 
R + B < 5G/2) and (-G < R-B < G), and is repre- 
sented by the area shaded by vertical lines in Fig. 
21. 

Each of the G, R, and B signal block integra- 

25 tion circuits 22a, 22b, and 22c divides the video 
signal for one field into a 48 block matrix of 8 
horizontal and 6 vertical blocks as shown in Fig. 4, 
and each integration circuit outputs the integrated 
value of the corresponding R, G, or B signal in 

30 each block. The operation of the signal block in- 
tegration circuits 22 conforms to the operation of 
the block integration circuits 9 described with re- 
spect to the first embodiment above. 

The 48 sets of G, R, and B signals output from 

35 the block signal extractor 18 are input to the micro- 
computer 6, which operates as described in the 
sixth embodiment of the invention above. 

The gain of the R signal amplifier 7b and the B 
signal amplifier 7c is each adjusted by the am- 

40 plification rates thus computed by the microcom- 
puter 6, and the white balanced signals are output 
to the G signal output terminal 8a, R signal output 
terminal 8b, and B signal output terminal 8c. 

The values used by the microcomputer 6 to 

45 calculate the amplification rates are within the 
range shown by the crosshatched area of the graph 
in Fig. 21. The signals passed through the gate 
circuit 21 correspond to the area shaded by vertical 
lines in Fig. 21. As a result, the R, G, and B signal 

50 sets for each block obtained by integrating the 
signals passed by the gate circuit 21 are distrib- 
uted in the area shaded by vertical lines in Fig. 21, 
and there is a high probability that they are also 
within the crosshatched area of Fig. 21, making it 

55 possible to obtain an accurate white balance. 

In addition, the size of the area indicated by 
vertical line shading in Fig. 21 can be increased by 
changing the amplification rate of the amplifiers 24, 
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making it possible to increase the range when 
there are few achromatic areas in the image, nar- 
row the range when there are many achromatic 
areas in the image, and thus obtain an even more 
accurate white balance. Also, it is noted that the 
present invention can be realized not only by an 
analog circuit, but also by a digital circuit. 

Furthermore, the amplifiers in this embodiment 
can be achieved with digital signal processing by 
bit shifting. 

The invention being thus described, it will be 
obvious that the same may be varied in many 
ways. Such variations are not to be regarded as a 
departure from the spirit and scope of the inven- 
tion, and all such modifications as would be ob- 
vious to one skilled in the art are intended to be 
included within the scope of the following claims. 

Claims 

1. An automatic white balance device that is com- 
posed of a operator, a comparison circuit, a 
selection means, an integrator, a micro com- 
puter, and an amplifier, the operator inputs a 
first video signal expressing color signals and 
a second video signal expressing the lumi- 
nance, compares a third video signal to be 
obtained by the calculation of the first video 
signal and the second video signal with a spe- 
cific level by the comparison circuit, selects by 
the selection means only the achromatic video 
signal, integrates by the integrator the output 
signal of the selection means, and inputs the 
output of the integrator to a computer to cal- 
culate the amplification rate of the white bal- 
ance, adjusting the amplification rate of the 
amplifier, to obtain the white balance. 

2. An automatic white balance device according 
to Claim 1, wherein the operator is composed 
of a multiplier for multiplying a first video sig- 
nal by a second video signal, a comparison 
circuit compares the output signal of the multi- 
plier with an optional threshold value level so 
as to output a control signal only when the 
output signal level of the multiplier is within a 
specific range, and a selecting means selects 
the output signal of the multiplier by a control 
signal to be outputted from the comparison 
circuit. 

3. An automatic white balance device according 
to Claim 1, wherein the selection means is a 
gate circuit for gating an input signal by a 
control signal. 

4. An automatic white balance device according 
to Claim 1 where the selection means is a 



clipping circuit for clipping the input signal by 
the control signal. 

5. An automatic white balance device according 
5 to Claim 1, wherein the first video signal and 

the second video signal are the representative 
values of the video signals in each of plural 
blocks into which a single image screen is 
divided. 

w 

6. An automatic white balance device according 
to Claim 1, wherein the operator is composed 
of divider for normalizing the first video signal 
with the second video signal, a comparison 

75 circuit compares a signal normalized by the 

divider with an optional threshold value level so 
as to output a control signal only when the 
level of the output signal of the divider is within 
a specific range, and the selection means se- 

20 lects the output signal of the divider by a 

control signal to be outputted from the com- 
parison circuit. 

7. An automatic white balance device according 
25 to Claim 1, wherein the operator is composed 

of a memory to be outputted in accordance 
with the level of the second video signal a 
signal level stored, a multiplier for multiplying 
an output signal of the memory by the first 

30 video signal, a comparison circuit compares an 

output signal of the multiplier with an optional 
threshold value level to output a control signal 
only when the level of the output signal of the 
multiplier is within a specific range, and the 

35 selection means selects the output signal of 

the multiplier by the output signal of the com- 
parison circuit. 

8. An automatic white balance device according 
40 to Claim 1, wherein the operator, comparison 

circuit, selection means select such a signal 
only as to satisfy the predetermined conditions 
in the relationship of the R signal and the G 
signal and to satisfy the predetermined con- 
45 ditions in the relationship of the B signal and 

the G signal. 

9. An automatic white balance device according 
to Claim 8, wherein the R signal is greater than 

so a predetermined level, the G signal is greater 

than a predetermined level in the relationship 
between the R signal and the G signal, and the 
B signal is greater than the predetermined 
level, the G signal is greater than the predeter- 

55 mined level in the relationship between the B 

signal and the G signal. 
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10. An automatic white balance device accordance 
to Claim 9, wherein the comparison circuit is 
composed of a first comparator, a second 
comparator, a third comparator and an "and" 
circuit, the selection means is composed of a 
gate circuit, either of a first video signal input- 
ted to the first comparator, a second video 
signal inputted to the second comaprator, a 
third video signal inputted to the third com- 
parator is adapted to open, when either of the 
video signals is an optional signal amount or 
more, the gate circuit so as to integrate the 
first video signal, the second video signal and 
the third video signal by an integrating circuit. 

11- An automatic white balance device according 
to Claim 8, wherein an absolute value of the 
difference of the R signal and the G signal is 
smaller than a predetermined level in the rela- 
tionship between the R signal and the G signal, 
an absolute value of the difference of the G 
signal and the G signal is smaller than a pre- 
determined level in the relationship between 
the B signal and the G signal. 

12. An automatic white balance device according 
to Claim 11, wherein the operator is composed 
of a first difference circuit and a second dif- 
ference circuit, a comparison circuit is com- 
posed of a first comparator, a second com- 
parator, and a "and" circuit, a selection means 
is composed of a gate circuit, the difference 
signal of a first video signal and a second 
video signal is extracted by the first difference 
circuit, the difference signal of the second vid- 
eo signal and the third video signal is extracted 
by the second difference circuit, the first com- 
parator inputs the output signal of the first 
difference circuit, the second comparator in- 
puts the output signal of the second difference 
circuit, the "and" circuit inputs the output sig- 
nal of the first comparator and the output sig- 
nal of the second comparator, either of the 
difference signal of the first video signal input- 
ted to the first comparator and of the second 
video signal, and the difference signal of the 
second video signal inputted to the second 
comparator and of the third video signal opens, 
when the difference signal is an optional signal 
amount or less, the gate circuit so as to in- 
tegrate the first video signal, the second video 
signal and the third video signal by the integra- 
tion circuit. 

13. An automatic white balance device according 
to Claim 1 1 , wherein a ratio between the R 
signal and the G signal is within the predeter- 
mined range in the relationship between the R 



signal and the G signal, a ratio between the B 
signal and the G signal is within the predeter- 
mined range in the relationship between the B 
signal and the G signal. 

5 

14. An automatic white balance device according 
to Claim 13, wherein the operator is composed 
a first amplifier and a second amplifier, a com- 
parison circuit is composed of a first compara- 

10 tor, a second comparator, a third comparator, a 

fourth comparator and an "and" circuit, a se- 
lection means is a gate circuit, the first video 
signal is amplified by the first amplifier and the 
second amplifier, the output signal of the first 

75 amplifier and the second video signal are in- 

putted to the first comparator, the output signal 
of the first amplifier and the third video signal 
are inputted to the second comparator, the 
output signal of the second amplifier and the 

20 second video signal are inputted to the third 

comparator, the output signal of the second 
amplifier and the third video signal are inputted 
to the fourth comparator, the output signals of 
the first, second, third, fourth comparators are 

25 inputted to the above described "and" circuit, 

the second video signal and the third video 
signal open, when the video signals are within 
a specified range with respect to the first video 
signal, the gate circuit so as to integrate the 

30 first video signal, the second video signal and 

the third video signal by the integration circuit 
for making the first, second, third video signals 
the output signals of the block signal extraction 
portion. 

35 

15. An automatic white balance device according 
to Claim 1, wherein the operator, comparison 
circuit, selection means select such a video 
signal only as the ratio between a signal to be 

40 expressed by a sum of the R signal and the B 

signal, and the G signal is within a predeter- 
mined range and the ratio between a signal to 
be expressed by the difference between the R 
signal and the B signal, and the G signal is 

45 within a predetermined range. 

16. An automatic white balance device according 
to Claim 15, wherein the operator is composed 
an addition circuit, a difference circuit, a first 

50 amplifier, a second amplifier, a third amplifier, 

a fourth amplifier, a comparison circuit is com- 
posed of a first comparator, a second com- 
parator, a third comparator, a fourth compara- 
tor and an "and" circuit, a selection means is a 

55 gate circuit, a first video signal is amplified by 

first, second, third and fourth amplifiers, a total 
signal of the second video signal and the third 
video signal is obtained in the addition circuit, 
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the difference signal between the second video 
signal and the third video signal is obtained in 
the difference circuit, the output signal of the 
first amplifier and the output signal of the addi- 
tion circuit are inputted to the first comparator, 5 
the output signal of the second amplifier and 
the output signal of the addition circuit are 
inputted to the second comparator, the output 
signal of the third amplifier and the output 
signal of the difference circuit are inputted to w 
the third comparator, the output signal of the 
fourth amplifier and the output signal of the 
difference circuit are inputted to the fourth 
comparator, the output signals of the first, sec- 
ond, third, fourth comparators are inputted to 15 
the "and" circuit, the gate circuit is opened, 
when the total and difference of the second 
video signal and the third video signal are 
within the predetermined range with respect to 
the first video signal, to integrate the first video 20 
signal, the second video signal and the third 
video signal by the integration circuit. 
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